An excess of all neoplasms was noted in the five years of the study. In certain sections of the industry (tyre manufacture, belting hose rubber with asbestos, and flooring industry) there is a particular excess of bronchial carcinoma. In those sections which use asbestos such an excess is not altogether surprising, but this does not apply to the tyre industry. The latter industry is sufficiently large, (16 035 men in the study compared with 4 350 in the belting, hose rubber with asbestos, and flooring industry) for attention to be focused on particular operations. Two job groups are found to share the excess: moulding, press, autoclave, and pan curemen; and finished goods, packaging, and despatch. Job selection may play a part in the latter, as the work is generally considered suitable for older and perhaps less healthy people.
exposure to benzidine, a-naphthylamine, and f,-naphthylamine. The carcinogenicity of f-naphthylamine had already been demonstrated (Hueper, Wiley, and Wolfe, 1938) . In 1953 papilloma of the bladder occurring in certain occupations was prescribed for benefit under the Industrial Injuries Act, and in 1967 the Carcinogenic Substances Regulations brought these chemicals under strict control. Papilloma of the bladder is a term referring to primary neoplasm of the epithelium lining the urinary bladder. Such tumours may or may not be malignant from the earliest moment of detection.
During the investigation by Case et al. (1954) a study was made of records of the County Borough of Birmingham, selected because, although it was a large industrial city, it did not have a large dyestuff industry. A discovery was made that many cases of bladder tumour had arisen in workers at one large rubber works. Concurrently with this discovery it was noted that cases of bladder tumour had arisen in makers of rubber-compounding chemicals for use as anti-oxidants. These events were recorded by Case and Hosker (1954) and drew attention to tumours of the urinary bladder as an occupational disease in the rubber industry in England and Wales. Meanwhile in 1949 the chemical manufacturers had already drawn the attention of rubber manufacturers to the presence of carcinogens in certain additives, and the use of these compounds was discontinued. All naphthylamines were withdrawn from that date, but benzidine continued in some sections of the industry up to 1956 (Parkes, 1964) . The Rubber Manufacturers Employers' Association (now the British Rubber Manufacturers' Association) established a health unit in 1957 to provide cytodiagnostic facilities for exposed workers, and an explanatory booklet for workers was published ('Papilloma of the Bladder in the Rubber Industry 1961'), similar to one published nearly 10 years earlier by the Association of British Chemical Manufacturers. Davies (1965) reported on the increased risk of bladder cancer in workers in electric-cable manufacture, in which rubber was used. A survey of the rubber and cablemaking industry was carried out by HM Factory Inspectorate in 1965. The objectives of the survey were twofold: to establish where certain defined substances containing carcinogens had been used, and to ensure that they were not currently in use; and, where they had been used, to arrange that both present and past employees possibly exposed to bladder carcinogens should receive advice to undergo a screening test (exfoliative cytology of the urine).
In the same year (1965) by the proportion of the initial population who were in the particular sector of the industry. An example is given below the table. This method of calculation is obviously crude because it takes no account of differences in age structures between sectors of the industry. As will be seen from Table 6 , the assumption proves reasonably valid for industrial group 1 (tyres).
Industrial group 1 (tyres) From Table 5 it is clear that further study of industrial group 1 is required. In Table 6 accurate expected values are calculated on the basis of 'man years of risk'. From this Table it becomes evident that in industrial group 1 there is a significant excess of all neoplasms (273 observed as compared with 217-4 expected, P < 0-001) and of carcinoma of the bronchus (131 observed as compared with 97-8 expected, P < 0-001). Expected values for ischaemic heart disease, chronic bronchitis Physicians, 1971 ) and the second is related to the effect of the area in which the factories are situated (Howe, 1963; Registrar General, 1967 1940 1945 1950 1955 1960 1965 1940 1944 1949 1954 1959 1964 194
Cohorts by year of entry into the industry FIGURE Proportion of all observed deaths found to be due to lung cancer according to year in which subjects entered the industry.
The effect of lung carcinogen would consequently be less overt in this group because the deaths attributed to the carcinogen would form a smaller proportion of all deaths. Table 13 confirms these findings by giving agestandardized expected values for those subjects who entered the industry between 1950 and 1954. Although the overall SMR for this group is 102, the SMR for carcinoma of the bronchus is 184 and for other neoplasms is 148. These findings emphasize the need for a properly designed cohort study, the cohorts being based both on year of entry into the industry and subsequently on year of departure from the industry.
The results nevertheless indicate that other carcinogens might be in use in the rubber and cablemaking industry. There is an overall significant excess of neoplasm deaths (Tables 2 and 4) . The proportions of different cancers observed between 1968 and 1971 are similar for the total industry to those observed nationally in 1969 but there is an increase in numbers. Although this apparent excess occurs throughout the industry, there would also appear to be particular hazards related to the tyre and the belting, hose rubber with asbestos, and flooring industries. These will require further more detailed study.
Since the tyre industry provides approximately 10% of the total population and an overall cancer risk is found, it is not entirely surprising that a significant excess is demonstrable in this sector. The risk of neoplasms in the tyre industry is found, however, to be approximately 14% higher than that for the remainder of the rubber and cablemaking industry, and in particular for carcinoma of the bronchus it is found to be approximately 24% higher (Table 9 ). In this sector the two job groups which appear to contribute most to this excess are moulding, press, autoclave and pan cureman, and finished goods, stores and packaging despatch. In the former group the excess rate for all neoplasms is (Table 8 ).
An apparent excess in Table 6 in the printing supply industry is not confirmed by more detailed analysis. However, the sample is extremely small (only 315 individuals). Mancuso (1949) , in a study of death certificates for the State of Ohio, noted a higher death rate for malignancies of the brain, central nervous system, and respiratory system among employees of the rubber and plastic industries. Guralnick (1963) , in a national study of mortality by industry and occupation as recorded on the death certificate, also observed a general excess for all neoplasms and in particular an excess of malignant neoplasms of the respiratory system. The first prospective study to report an excess of malignant neoplasms of the respiratory system was that undertaken by Mancuso, Ciocco, and El-Attar (1968) An increase in the prevalence of lung cancer has been observed in a number of occupational groups, including uranium miners (Waggoner et al., 1965) and haematite miners (Boyd, Doll, Faulds, and Leiper, 1970) ; asbestos workers (Doll, 1955) and workers exposed to asbestos in the insulation industry (Selikoff, Churg, and Hammond, 1964) ; talc miners and millers (Kleinfeld, Messite, Kooyman, and Zaki, 1967) ; nickel smelters (Doll, 1958) and workers manufacturing chromates and chrome pigments (Bidstrup and Case, 1956 ); workers exposed to arsenic in vineyard spraying (Roth, 1958) and sheep-dip production (Merewether, 1944) ; men employed in coal distillation in the gas industry (Doll, 1952; Doll et al., 1965) ; and newspaper workers in the printing industry (Moss, Scott, and Atherley, 1972; Greenberg, 1972) . Some of these findings may be relevant to the present study. The lung cancer mortality in newspaper workers is reflected in the excess in printing supplies in this study, and emphasizes the need for a separate study of this group to be undertaken. Talc is extensively used in rubber manufacture and the possibility that this material has contributed to lung cancer mortality needs to be investigated. Those sections of the rubber industry which use asbestos may be experiencing an increased mortality attributable to asbestos. The role of aromatic hydrocarbons requires elucidation. Carbon black is a major raw material in the tyre industry, and is also used in the manufacture of printers' ink; it is known to absorb hydrocarbons during production (Falk and Steiner, 1952) , but no increase in cancer mortality was found in carbon black workers by Ingalls (1950) .
It is possible, therefore, that the findings reported in this paper represent no single cause. There may be synergism with a co-carcinogen, and an effect from smoking similar to the multiplicative effect found in asbestos workers (Selikoff, Hammond, and Churg, 1968; Berry, Newhouse, and Turok, 1972) may also be involved.
It must be emphasized that this study was designed to monitor a group of people who entered the rubber and cablemaking industry after the industry ceased to use known bladder carcinogens. It was thought that there might be related hazards and that these would be detected by this crude method. The population selected is as large as was considered to be practicable and covers the total industry. It is, therefore, a useful population for monitoring the prevalence of disease but not for measuring accurately the excess risks in each subgroup. This is evident from Table 11 where the number of people included in the study from several sectors of the industry is clearly too small for detailed epidemiological study. This is one reason why in particular the excess prevalence in the tyre industry, a large industry, is significant whereas that, for example, in sector 5, a small industry, is not significant when the excess in sector 5 would be estimated to be the greater of the two. 'Reports of a possible lung cancer hazard in the rubber industry were first presented to the Department of Employment Industrial Health Advisory Committee in the autumn of 1972. These were based upon prima facie evidence of such a hazard arising from a Departmental study of the incidence of occupational bladder cancer in the rubber industry, but they did not support any final conclusion about the existence of a lung cancer hazard. Manufacturers concerned therefore agreed tosupport and finance a full epidemiological investigation which is now being carried out in collaboration with the Department of Social Medicine at Birmingham University. It is hoped that the investigation may be completed by the end of 1974, and an undertaking has been given that the detailed findings and conclusions will then be offered for publication.-EDITOR.
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